Abstract
INTRODUCTION
Modern medical practice is best evidence-based and largely influenced by guidelines. Therefore the quality of guidelines is reflected in their real-clinical application. In this setting, availability, content and regular implementation are key factors and tend to be determined not only by clinician's willingness but also by organisational, political and socio-economic elements. Malignant pleural effusion (MPE) commonly complicates advanced malignancy, posing a high burden of symptomatic disease. The European Society of Thoracic Surgeons (ESTS) survey about the management of MPE revealed that 56% of respondents are not aware of the existence of any clinical guidelines and 52% declared that the current guidance needed updating or revision [1] . Last available clinical guidance was published in 2010 by the British Thoracic Society [2] . Since then, it has been an expansion in our understanding of this subject and our pharmacological and interventional armamentarium. A search of the largest clinical trials registry (clinicaltrials.gov) in January 2017 revealed 136 ongoing trials dealing with the topic of MPE at the time of writing this article [3] . Clinical practice is thought to be resultantly highly variable, although no published data previously existed to support this claim. The ESTS Pleural Diseases Working Group was then created with the aim of assessing the current literature and benchmarking the quality of previous guidelines on the management of MPE. The objectives of the group were to create a database of the current guidelines and to assess the methodology adopted in producing such guidelines.
MATERIAL AND METHODS
A professionally qualified health librarian carried out the literature search using recognized health and social care databases (detail in Supplementary Material). Guidelines databases and Internet search engines were selected as appropriate. A mixture of keywords (free text) and subject headings, mapped to the thesaurus, were used to ensure a thorough search of the selected databases and websites. Moreover, as guidelines are not necessarily published in scientific journals, other sources were explored. The results were deduplicated using the Healthcare Database Search (HDAS) tool and Endnote Web and scanned by the librarian to abstract level to ensure relevancy. The librarian then removed irrelevant results and any remaining duplicates manually (details in Supplementary Material). Working Group members selected guidelines for review. The last update of the selected guidelines was considered. National guidelines were included only if published in a peer-reviewed journal and the Google Translate tool (http://translate.google.it/) was used for conversion into the English language when necessary. The translations were checked within the working group. The Appraisal of Guidelines for Research and Evaluation (AGREE) II instrument was used to assess each guideline [4] . The purpose of the AGREE II is to provide: (i) a framework to evaluate the quality of guidelines, (ii) a methodological strategy for the development of guidelines and (iii) guidance on the content and best reporting strategy. Six observers (A.B., K.M., F.R., G.R., Y.S. and P.S.) independently scored each guideline. The AGREE II consists of 23 key items organised within 6 domains followed by 2 global rating items ('Overall Assessment'). Each domain captures a unique dimension of guideline quality. The AGREE Collaboration defined the quality of guidelines as the confidence that the potential biases of guideline development have been addressed adequately and that the recommendations are both internally and externally valid, and are feasible for practice [5] . The 6 evaluating domains in the AGREE II instrument are:
1. Scope and purpose (3 items). Concerned with the overall aim of the guideline, the specific health questions and the target population. 2. Stakeholder involvement (3 items). Focuses on the extent to which the guideline was developed by the appropriate interested parties and represents the views of its intended users. 3. Rigour of development (8 items) . Relates to the process used to gather and synthesize the evidence, the methods to formulate the recommendations and to update them. 4. Clarity of presentation (3 items). Deals with the language, structure and format of the guideline. 5. Applicability (4 items). Deals with the possible barriers and facilitators to implementation, strategies to improve uptake and resource implications of applying the guideline. 6. Editorial independence (2 items). Concerned with the formulation of recommendations not being unduly biased with competing interests.
Each item was rated on a 7-point scale. Overall assessment includes the rating of the overall quality of the guideline and whether the guideline would be recommended for use in practice. For each domain, a score (expressed as a percentage) was calculated based on the individual domain-specific item scores of the 6 observers, as recommended in the AGREE II manual [6] : the higher the score, the better the methodological quality of the guideline for the corresponding AGREE II domain. Each item was scored on a 7-point scale (1 = strongly disagree and 7 = strongly agree). Scores for each domain were calculated by the sum of all items within a domain and scaling the score as a percentage of the maximum possible score using the following formula:
Scaled domain score = Obtained score À Minimum possible score Maximum possible score À Minimum possible score
The results from each guideline were summarized with values for each domain. All 23 items of the AGREE II instrument were assessed with results reported in percentage form for each of the 6 domains. Each reviewer received a user's manual of the AGREE II instrument, containing instructions. Furthermore, the following information was recorded: the country, the language, the year of publication and the scientific society behind the guideline. Economic data for the nations, which have issued the guidelines were collected from the Organisation for Economic Cooperation and Development health statistics database [7] . Organisation for Economic Cooperation and Development data included the percentage of gross domestic product allocated to health expenditure and the absolute amount of health expenditure (per capita). Data were collected for the year of the guideline publication. Costs were converted from US$ to e as per the conversion rate on 15 September 2016.
Statistical analysis
The characteristics of the guidelines and the AGREE II scores were descriptively analysed. Correlation between the AGREE II domains was measured by the Bravais-Pearson correlation coefficients. The analyses of variance (for categorical factors) or regression models (for continuous covariates) were used to assess the role of guideline characteristics on the AGREE II scores. Univariate analyses selected factors with a P-value < 0.30 for inclusion in the multivariate analyses. The inter-rater reliability between the 6 observers was determined using the Krippendorff's alpha, an extension of Cohen's kappa to evaluate concordance or agreements between multiple raters, objects and categories. A P-value < 0.05 was defined as significant. Since all analyses were exploratory, there was no adjustment for multiplicity. R (version 3.2.3, Wooden Christmas-Tree with standard, rcmdr, and irr packages) was used for statistical analyses [8] .
RESULTS
In total, 188 guidelines were found; 6 guidelines fitted the inclusion criteria and were assessed by the 6 observers (Table 1) . Publication year ranged from 2000 to 2016 and 3 (50%) guidelines were updated between 2010 and 2016. Five out of 6 guidelines (83%) were produced by a multinational collaboration (29 countries). A governmental organisation was involved in 2 (33%) guidelines and a scientific society in 5 (83%). Four guidelines (67%) were published in a scientific journal and 2 (33%) in other media (e.g. website). Four guidelines were identified through Medline, one through guideline databases and another through homepages of national and international societies. As expected, some guidelines focused on MPE, while others had a wider content. The 6 observers would only recommend 2 guidelines with minimal modification. Table 2 shows the analysis of each of the 6 domains score related to each guideline. The lowest score regarding overall assessment was received from the American Thoracic Society guidelines [9] ; the highest score was received from the Dutch Association of Physicians guidelines due to a very high score of the clarity of presentations [11] . Nevertheless, Table  3 shows the descriptive analysis of the 6 domain scores and the overall assessment. The 2 areas that received the best score were D4-clarity of presentation and D1-scope and purpose (objectives and health questions target population). The domains D5-applicability of the guideline had the lowest score ( Table 2 ). All 6 observers rated all the domains of the AGREE II without data missing. Krippendorff's alpha showed that D1-scope and purpose and D6-editorial independence coefficients yield high inter-rater reliability values; the overall assessment of the guidelines showed an optimal inter-rater correlation. The D5-applicability of guidelines and the D3-rigour of development showed the lowest inter-rater reliability (Table 3) .
Involvement of stakeholders was strongly correlated with the rigour of development (Pearson correlation coefficient = 0.92) and clarity of presentation (Pearson correlation coefficient = 0.96). Rigour of development was also strongly correlated with the clarity of presentation (Pearson correlation coefficient = 0.93). These correlations were significantly different from the null hypothesis (all P < 0.05). The lowest correlation was between the rigour of development and editorial independence (Pearson correlation coefficient = 0.08). Table 4 shows the results of the univariate analyses of variance for the categorical variables. The scores for 2 domains, D3-rigour of development and D4-clarity of presentation, were influenced by 2 factors: international guidelines for the rigour of development and international guidelines for clarity of presentation. The guidelines published in the scientific journals had better scores than those published in other media. The international guidelines also had a positive influence on scope and purpose. Finally, very recent guidelines were associated with involvement of the stakeholder. Multivariate analysis showed that for the clarity of presentation, the international guidelines and the publication through scientific journal were related to improve scores (Table 5) .
A strong correlation was observed between the 2 covariates that were measures of economic status (Pearson correlation coefficient = 0.98, P < 0.0001). The percentage of health spending of the national gross domestic product was analysed as a continuous variable. The absolute amount of health expenses (per capita) were dichotomized according to the median value (e3573), and it was evident that the countries with higher expenditure on healthcare produced significantly better guidelines (Table 6 ). The involvement of the scientific societies and the publication year were also associated with more expenditure on healthcare. Consequently, multivariate modelling was limited to health expenditure (per capita), and publication in a scientific journal. Only 1 domain, rigour of development, influenced the score with adjustment for the health spending. Quality seems to be mostly driven by guidelines writing organisations promoting audits.
DISCUSSION
While we acknowledge that there are several accepted methods for quality improvement research in healthcare, the ESTS Pleural Diseases Working Group chose the AGREE II instrument based on a previously published paper about quality management [14] . The AGREE II is intended to be used by the following stakeholder groups: by health care providers who wish to undertake their assessment of a guideline before adopting its recommendations into their practice; by guideline developers to follow a structured and rigorous development methodology, to conduct an internal evaluation to ensure that their guidelines are sound, or to evaluate guidelines from other groups for potential adaptation to their own context; by policy makers to help them decide which guidelines could be recommended for use in practice or to inform policy decisions; and by educators to help enhance critical appraisal skills amongst health professionals and to teach core competencies in guideline development and reporting [5] . This review of the guiding principles of the management of MPE is, to the authors' knowledge, the most comprehensive systematic analysis. The 6 guidelines that were assessed differed widely in content and goals but had some similarities in the subject and structure. Guideline development methodology was highly variable across all domains of AGREE II. The management of MPE varies widely depending on the operating surgeon, as almost half of the participants who responded to the ESTS survey for MPE did not follow any guideline and felt the need to have a revision of the current guidance. The current guidance was published over 5 years ago, and it is widely composed of recommendations based on moderate (Level B) or low (Level C) quality evidence [15] . The ESTS recognized this need and, through the Pleural Disease Working Group, set the ambitious project to elaborate new recommendations. The first step in this task is to assess the current guidelines to understand their clinical effectiveness and the criteria that the new ones should follow. From our analysis, there is a limited applicability of the current guidelines, as the domain D5-applicability had the lowest scores. So much so that the reviewers recommended only 2 out of the 6 selected guidelines. The rigour of development (D3) was strongly correlated with the clarity of presentation (D4) and these 2 domains substantially associated with the involvement of stakeholders (D2). That means that a new set of guidelines should be clear, concise and involve surgeons as stakeholders so that, hopefully, a larger number of them will feel encouraged to adopt them in their clinical practice. Furthermore, the international collaboration, the involvement of the scientific societies and the publication in a scientific journal had a positive influence on the quality of the guidelines (overall higher scores). Countries with larger health care financial resources also had better guidelines. Multivariate analyses showed that AGREE II scores were higher when guidelines were developed at an international level with the involvement of scientific societies. Therefore organisations supported guideline development groups probably could produce a better outcome. Our analysis supports the fact that new guidelines should then be international, supported by at least 1 scientific society with the aim to be published in a scientific journal, to use the reviews as a further improvement tool.
The main limitations of our project were the subjective nature of the AGREE II tool and the potential bias of the reviewers performing the assessment. The AGREE II tool is a 23-question instrument established to evaluate guidelines quality. AGREE II is sensitive to differences in important aspects of clinical practice guidelines, and it can be used consistently by a wide range of professionals from different cultural backgrounds. Health professionals, policy makers and consumers were all able to appraise guidelines with the AGREE questions and user guide. The appraisers found the instrument easy to apply and perceived it to be useful for judging the quality of guidelines. The AGREE II is built for the guideline developers to follow a structured and rigorous development methodology. Although it is a subjective tool, it is the current gold standard; the AGREE II guidelines suggest using at least 2 and preferably 4 appraisers with content-specific knowledge [6] . We employed 6 reviewers who all had content-specific knowledge and experience in research and evidence-based methods. The AGREE II is an instrument to assess the methodological rigour and transparency of the guideline's development. It informs about what is written in the guideline and how this should be reported in the guideline. However, there is no threshold for discrimination from high-quality to low-quality criteria. And moreover, some guidelines did not report detailed methodology, so a low-domain score may not always reflect low quality. Thus the AGREE II overall scores should be interpreted with caution and in specific contexts. Given that the AGREE II assessment requires an evaluation of the guidelines based on the descriptions available in the published manuscripts, there was a small chance that inaccurate estimates would be due to poor descriptions in the document. A multidisciplinary management of MPEs is necessary. Likewise, we agree the surgeons may significantly alter the diagnostic and therapeutic pathway of these patients yielding possible over treatment. However, we feel that the above represent perfectly sound reasons to have guidelines written by surgeons to influence the role of specialists in the decisionmaking process. Indeed, in other multidisciplinary contexts (i.e., lung cancer screening), focused work on the role of surgeons has been recognized as a significant contribution to the development of an interdisciplinary approach to the condition [16] .
Despite these limits, this benchmarking project represents the first attempt to record the current practice of MPE. It is also important to note that some guidelines did not report detailed methodology, so a low-domain score may not always reflect low quality. Besides, use of assessment tools such as AGREE II during guideline development phase allows the guideline-developing team to follow the process step-by-step.
CONCLUSIONS
Although there are many guidelines published in the literature, the quality of these, assessed by the AGREE II criteria, was found to be extremely variable with relatively low average scores. Those guidelines achieving higher AGREE II scores were more likely to come from the European Union with a direct involvement of scientific societies in development. It was also recognized that some fundamental unanswered questions remain about the management of MPE. The ESTS Pleural Diseases Working Group is an ambitious initiative with the aim to improve the quality of care for patients with MPE across Europe. The next steps of the ESTS Pleural Diseases Working Group will be an extensive review of the literature on management of MPE and the development of updated recommendations or Clinical Practice Guideline.
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